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for 24 hours ;  the less marked the unpleasant odour and the less changed
the appearance of the mixture, the better is the ultramarine.
 5.	Resistance to Alum.—o-i gram of the ultramarine is shaken with
10 c.c. of 10% alum solution, the value of the ultramarine increasing with
the length of time it retains its colour under these conditions.
 6.	Free Sulphur.—About a gram of the substance is carefully heated
in a test-tube; if no appreciable amount of free sulphur is present, no deposit,
or scarcely any, of sulphur will form on the cold parts of the tube.
 7.	Extraneous Substances.—From i to 2 grams of the ultramarine
are boiled with hydrochloric acid and filtered.    If the ultramarine is pure,
the insoluble residue is composed exclusively of silica with small quantities
of alumina and a little sulphur;   if the sample contains barium sulphate
or alumina in considerable quantity, it is adulterated with heavy spar or
clay.
The solution should contain only alumina or soda if the ultramarine is
pure ; it may contain zinc, calcium or magnesium if it is adulterated with
zinc white, gypsum, chalk, or magnesium carbonate. '
Glycerine may be detected by the odour of acrolein emitted on calcining-
the ultramarine, and glucose by lixiviating with water and testing the
solution with Fehling's solution.
8.	Quantitative Analysis.—-This includes mainly determinations of
the thiosulphates, sulphates, chlorides, total sulphur, silica, alumina and
soda.
(a) thiosulphates, sulphates, chlorides. In a 500 c.c measuring
flask 10 grams of the substance are shaken with water, the liquid being
then made up to volume, left to stand for some time and filtered.
In 100 c.c. of the filtrate the thiosulphates are determined volumetrically
by means of standard iodine solution and are calculated as sodium thio-
sulphate in 100 parts of the substance (see also Vol. I, p. 108).
In another 100 c.c., acidified with hydrochloric acid, the sulphates axe
precipitated with barium chloride and weighed as usual, the result being
calculated as sodium sulphate per 100 parts of the substance.
In another 100 c.c. the chlorides are determined volumetrically and
calculated as sodium chloride.
(6) silica and total sulphur, i gram of the substance is well mixed
with a little water in a porcelain dish, 1-2 c.c. of bromine being gradually
added and after some time 15-20 c.c. of concentrated nitric acid. The
liquid is evaporated to dryness, taken up with hydrochloric acid and water
and again evaporated to dryness : the residue is finally digested for some
hours with a little concentrated hydrochloric acid, then diluted with boiling
water and filtered, the insoluble residue being well washed with hot water.
The calcined and weighed residue represents the silica (also vany undecom-
posed silicates and barium sulphate, if present).
In the filtrate the sulphuric acid is precipitated with barium chloride
in the ordinary way: BaSO4 x 0-13738 = total sulphur.
(c) alumina and soda, i gram of the substance is treated with water
and hydrochloric acid, first in the cold and afterwards in the hot, the liquid
being then evaporated to dryness, and the residue taken up in hydrochloric

